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(57) Abstract 

The present invention relates to improved methods of treating products to be recycled. In the preferred embodiment, plastic is agitating 
in a cleaning solution to remove contaminants before the plastic is used in a recycled application. 
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IMPROVEMENTS EST RECYCLING METHODS 
Technical Field 

This invention relates to improvements in methods of recycling. 

In particular, the invention relates to improvements to the method of 
5 plastic recycling for removing contaminants. 

Reference to plastic recycling should not he seen to be limiting the 
scope of the present invention's manufacture or use as the principles of 
the present invention may be applied to the recycling or removal of 
contaminants from other materials. 

10 Background Art 

Developments in processes of recycling plastic have become important 
because the raised awareness of environmental issues that face today's 
society. 

It is well known that it is desirable that our society reduces the 
amount of waste it produces, particularly plastic waste. 

One problem that plastic recycling manufacturers have faced, is that 
some waste plastic to be recycled or has been used in applications that 
have left contaminants on the plastic. 

Such contaminants may be oil v toxic chemicals, or other hazardous 
substances. 

It is important that these substances are removed from the plastic 
before the plastic is recycled or re-used and used in other areas, to 

SUBSTITUTE SHEET (RULE 26) 
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prevent further contamination. 

Such other areas could be remoulding in the case of thenno plastics. 
Other uses include producing plastic for landfill. Landfill material 
must not have contaminants. Contaminants would otherwise leak into 
5 the soil. 

Current methods of recycling plastic do not adequately or efficiently 
address the residual contaminant problem. 

It is an object of the present invention to address the foregoing 
problems or at least to provide the public with a useful choice. 

10 Further aspects and advantages of the present invention will become 
apparent from the ensuing description which is given by way of 
example only. 

DISCLOSTTKE OF INVENTION 

According to one aspect of the present invention there is provided a 
15 method of treatment of material to remove contaminants, 
characterised in the steps of 

i) placing the material to be treated into a container, 

ii) adding a solvent, 

iii) agitating the container, 

20 iv) draining the solvent and impurities from the container, 

v) repeating steps (i) to (iv) above as many times as necessary to 
achieve the desired result. 
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In preferred embodiments, the treatment of the material may be 
recycling. 

Reference to re-cycling should not be seen to be limiting the scope of 
the present invention's manufacture or use, as one skilled in the art 
5 will appreciate that the principles of the present invention may be 
applied to other treatment processes and methods, such as 
sterilisation, cleaning and so forth. 

In a preferred embodiment, the material to be recycled may be plastic. 

Reference to plastic should not be seen to be limiting the scope of the 
10 present invention's manufacture or use, as one skilled in the art will 
appreciate that the principles of the present invention may be applied 
to the recycling of other material such as paper, glass, wood and so 
forth. 

In a further preferred embodiment, the plastic may be shredded or 
15 granulated before introduction of the solvent, or introduction to the 
container. 

The advantage of granulating or shredding the plastic is that it 
ensures a maximum surface area of the plastic is exposed to the 
solvent. This maximises the removal of the contaminants from the 
20 plastic. 

Reference to contaminants shall now be made with reference to oil. 

Reference to oil should not be seen to be Hmiting the scope of the 
present inventions manufacture or use, as the present invention may 
be used to extract other contaminants as the situation may require. 
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The contaminants may include other carbon compounds, chemicals, 
organic matter, in-organic matter and so forth. 

The solvent to be applied in the process of the present invention, may 
be any suitable solvent that will help liberate the contaminant from 
5 the plastics. For example, the solvent may be a detergent, water, 
chemical mix, or some other solvent. 

In preferred embodiments however, the solvent to be applied may be 
water with a detergent additive. 

The container used may be any suitable container with the dimensions 
10 and structural integrity to contain the plastics material with the 
solvent. 

In preferred embodiments however the container may be an industrial 
hopper with a lid. The advantage of using a container with a lid is that 
when the container is agitated, the solvent and material being treated 
15 will not be forced over the edge of the container by the agitation 
motion. 

The agitation motion may be obtained by any apparatus suitable for 
the task of agitation, such as a vibration machine, a machine that 
provides alternating movement or an agitating member extending into 
20 the plastic/solvent mix. 

The advantage of agitating the container is that the interaction 
between the solvent and the granulated or shredded plastic is 
increased. This allows an increase in the surface area of the plastic 
that comes in contact with the solvent. 
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Thus, a greater amount of contaminant is removed from the plastic due 
to the aggressive rubbing action between solvent and plastic, resulting 
from the agitation. 

Preferably, there may be associated with the container at least one 
5 screen mesh separating an upper portion of the container from a lower 
portion. 

Preferably, the granulated plastic may be placed in the area defined by 
the container above the mesh. 

Preferably, the area defined by the container underneath the mesh 
10 may contain the collection of the solvent. 

There may also be associated with the apparatus, pumps to pump the 
solvent to a location where it may be introduced to the plastic. 

In some preferred embodiments, the present invention may include the 
extra step of rinsing the plastics after they have been treated by the 
15 solvent. 

Preferably, the step of rinsing may be performed by substantially the 
same apparatus as applies the solvent to the plastic described above. 

However, the step of rinsing may be performed by water only to wash 
away any residual oil. 

20 The rinsing step may be repeated as many times as necessary to 
achieve the desired state in the plastic. 

In a further preferred embodiment, the process may include the step of 
drying the plastic. 

5 
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Preferably, the means for placing the plastics into the container and 
subsequently moving the plastics from the container to a rinsing tank 
may be by means of a pump system. 

The advantage of using a pump system is that the solvent and plastic 
5 mix is contained entirely within the system, without risk of spilling 
any solvent or plastic granules. 

The use of a pump should not be seen to be limiting the scope of the 
present invention's manufacture or use, as one skilled in the art will 
appreciate that other means of moving the plastic and solvent mix 
10 through the system may be used. 

For example, there may be employed a gravity feed, a conveyer belt, or 
some roller system. 

The advantage of using a pump is that it enables rapid transfer of the 
plastic between the stages. Another advantage is that the use of a 
15 pump enables the system to be contained, with no spill over or splatter. 

The advantages of the present invention include an improved quality 
of recycled plastic. Any contaminants such as oil residue from oil 
containers are removed from the plastic. The plastic may therefore be 
reused in a wider variety of situations. If the plastic is used in landfill, 
20 the contaminants will not leach into the soil. 

Another advantage is that the contaminant may be collected and re- 
used elsewhere, depending on the nature of the contaminant. For 
example, if the contaminant is oil, it may be collected and re-used in 
another application. 

6 
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The agitation feature of the present invention enables a greater 
surface area of the plastic to be treated by the solvent, consequently 
resulting in a higher percentage of plastic with contaminant removed. 

Brief Description of Drawings 

5 Further aspects of the present invention will become apparent from the 
following description which is given by way of example only and with 
reference to the accompanying drawings in which: 

Figure 1 shows a schematic view of the process of the present 
invention. 

10 best Modes for Carrying out the inv ention 

With reference to Figure 1 there is shown a plastic recycling process 
indicated by general arrow 1. 

The components used in the process comprise a mulcher or shredder 2, 
first agitator 3, second agitator 4, third agitator 5, fourth agitator 6, 
15 cleaning solution tank 7, rinse tank 8, second rinse tank 9, and third 
rinse tank 10. 

Each of the agitators include a mesh screen 11. Cleaning solution tank 
7 contains cleaning solution 12, and rinse tanks 8, 9, and 10 contain 
rinsing solution 13. 

20 Also included are pumps 14 and mixes 15. 

In operation, the process is as follows. 

The plastic to be recycled (not shown) is mulched or shredded or 
granulated by mulcher 2. The plastic 2 is moved to agitator 3. Pump 
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14 causes cleaning solution 12 to be sprayed over the plastic that is 
contained in agitator 3. Agitator 3 provides a simultaneous agitating 
motion. 

The plastic is supported on screen mesh 11, and consequently the 
5 contaminant residue and used cleaning solution 12 drains through the 
mesh 11 and settles in cleaning solution tank 7. 

The contaminant residue (not shown) will most often settle on the 
surface of the cleaning solution 12. 

The settled contaminant residue may be skimmed from the surface of 
10 the cleaning solution 12. 

The plastic is then moved to agitator 4 via mixer 15 and pump 14. The 
plastic is supported in agitator 4 on a screen mesh 11. Rinsing solution 
13 is pumped from rinsing tank 8 by pump 14 to the agitator 4, where 
it is sprayed over the plastic. 

15 The agitator 4 provides a simultaneous agitation motion. 

Contaminant residue (not shown) and used rinsing solution 13 drains 
through screen mesh 11 into rinsing tank 8. 

Residue still present is skimmed of the top of the rinsing solution 13. 

The rinsing process is repeated twice using the remaining components 
20 of the process, namely agitator 5, rinsing tank 9, and cleaning solution 
13. The second repetition involves agitator 6, rinsing tank 10, and 
rinsing solution 13. 

The resulting processed plastic (not shown), is then dried in dryer 7 
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and bagged in bagging area 16. 

The plastic is then ready for use in various applications. 

In each of the steps involved, the agitation motion combined with the 
spraying of the various solutions results in the granulated or shredded 
5 plastic having contaminants removed from it. 

Aspects of the present invention have been described by way of 
example only and it should be appreciated that modifications and 
additions may be made thereto without departing from the scope 
thereof as defined in the appended claims. 
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WHAT I CLAIM IS: 

1. A method of treatment of material to remove contaminants therefrom, 
characterised in the steps of: 

(i) Placing the material to be treated into a container, 

(ii) Adding a solvent, 

(Hi) Agitating the container, 

(iv) . Draining the solvent and impurities from the container. 

2. A method according to claim 1, including the additional step of repeating steps 1 
to 4 until the desired amount of contaminants has been removed. 

3. A method according to claims 1 and 2 wherein the material is plastic. 

4. A method as claimed in claims 1 to 3 wherein the plastic is shredded prior to step 
1. 

5. A method according to any one of claims 1 to 4 wherein the material is granulated 
prior to step 1 . 

6. A method according to any one of claims 1 to 5 wherein the solvent includes 
water. 

7. A method as claimed in any one of claims 1 to 6 wherein the solvent includes a 
detergent. 

8. A method according to claims 1 to 7 wherein the contaminant includes oil. 

9. A method according to any one of claims 1 to 8 wherein the container is a hopper. 
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10. A method according to any one of claims 1 to 9 wherein the container includes a 
lid. 

11. An apparatus for carrying out any of the methods claimed in claims 1 to 11, the 
apparatus including a container, an agitator for agitating the container and/or the 
contents thereof. 

12. A method as substantially herein described and illustrated by the accompanying 
drawing. 

13. An apparatus as previously herein described and illustrated by the 
accompanying drawing. 
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